Studies in vivo have shown consistently that bile acid synthesis is increased 2-Hold when rats are fed a diet high in cholesterol (Wilson, 1964; Beher et ul., 1970; Raicht et al., 1975; Mathe & Chevallier, 1979) . Previous experiments in our laboratory with isolated hepatocytes in vitro, however, have failed to show a significant increase in the amount of bile acid synthesized by cells from cholesterol-fed as compared with control rats .
T o try to resolve this conflict we have investigated the effect of dietary cholesterol on bile acid production in isolated hepatocytes from rats fed the bile acid sequestrant. cholestyramine. It was hoped that in these animals with a high rate of bile acid synthesis any increased caused by cholesterol feeding would become more apparent.
We have also investigated the relationship between the amount of bile acid formed and the esterified and unesterified cholesterol content of the cells.
Rats were given a diet (Botham & Boyd, 19836) containing 10% (w/w) olive oil or 10% (w/w) olive oil and 1% (w/w) cholesterol for 10 days before the addition of cholestyramine to both diets. to allow cholesterol to accumulate in the liver. Hepatocytes were prepared (Botham rt al., 1980 ) 4 days after beginning cholestyramine feeding. The amounts of conjugated cholic, chenodeoxycholic and /j-muricholic acid synthesized over 3 h of incubation were measured using radioimmunoassays (Beckett et al., 1978 , Botham P I ul., 1983 . Cholesterol was determined using cholesterol oxidase (Richmond, 1973) .
Unesterified cholesterol levels in cells from cholesterol-fed rats ( I 1.5 f 1.1 pg/mg of protein) were not significantly different from those in control animals (14.9 f 3.1 pg/mg of protein) but esterified cholesterol levels were increased about 40-fold by cholesterol feeding (control 0.7 f 0.7pg/mg of protein, cholesterol-fed 35.8 f 21.3 pg/mg of protein), showing that rats fed cholestyramine for 4 days in addition to cholesterol still had substantially elevated hepatic cholesterol ester levels. Despite this fact, the total amount of bile acid (conjugated cholic + chenodeoxycholic + fi-muricholic acid) produced by hepatocytes from cholesterol-fed rats during 3 h of incubation was significantly decreased ( I .69 3.36 nmol/mg of protein) compared with that in cells from control animals (2.36 0.45nmol/mg of protein, P < 0.025). This surprising result may be explained by the relationship between bile acid production and the levels of esterified and unesterified cholesterol in the cells, shown in Fig. 1 . Total bile acid synthesis was positively correlated with unesterified cholesterol concentrations ( r = 0.72. P < 0.005; Fig. lu) , but negatively correlated with cholesterol ester levels ( r = 0.79, P < 0.005; Fig. Ih ACAT activity is known to be increased by cholesterol feeding (Suckling & Stange, 1985) , so it is possible that the decrease in bile acid production associated with high cholesterol ester levels in our experiments is caused by ACAT taking a larger proportion of the available substrate.
Our results suggest that the large amount of esterified cholesterol found in hepatocytes after cholesterol feeding is not available to cholesterol 7a-hydroxylase as substrate. If this were the case, then the conflict between out inability to show increased bile acid production in isolated hepatocytes from cholesterol-fed rats and the 2-3-fold increase found in vivo would be explained, as the liver in vivo would be exposed to cholesterol-rich lipoprotein in plasma during cholesterol feeding as well as to the cholesterol accumulated within the cells. The lipoprotein would provide input to the unesterified cholesterol pool at the time of uptake and lead to increased bile acid production over a relatively long period.
The results presented here show that increased unesterified cholesterol levels are associated with increased bile acid production in rat liver cells while high cholesterol ester concentrations are associated with decreased bile acid synthesis. The results suggest that the presence of a cholesterol rich extracellular source may be necessary in order to observe an increase in bile acid production in cholesterol-fed animals.
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